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increase the number of atoms pierced by each of them.
But even at the tremendous energies of billions of volts
that are observed for some particles of cosmic rays, the
total energy balance of transformation will still be ex-
tremely unfavourable.

It should also be added here that any attempt to "strip
the nuclei of their electronic shells" and to bombard a
collection of "bare nuclei" should be labelled as quite
visionary. In fact, nuclei deprived of the electronic shells
that neutralize their charges would repel each other with
such strong force that, in order to keep together one cubic
centimetre of such a dc-elcctronized substance, the pressure
of many billions of atmospheres would be necessary. This
pressure is approximately equivalent to the weight that
the moon would have if it were placed on the surface of
the earth, and is clearly unattainable by any means at our
disposal.

PENETRATING THE NUCLEAR FORTRESS

Let us consider now the case of the "lucky" projectile
that happens to meet a nucleus before it has lost all its
energy through the "intra-atomic friction" described above.
Will it always be able to penetrate the nucleus and produce
the necessary transformation? The answer is again no, for
atomic nuclei are very strongly fortified against any intru-
sion of other charged particles from outside. The repulsive
forces between the electric charge of the nucleus and that
of the projectile become stronger and stronger as the
projectile approaches the nuclear boundaries, and are apt
to throw the incident particle back, producing an ordinary
scattering phenomenon. Thus, only a very small proportion
of those particles which do score a direct hit manage to pass